Effects of microtopographic patterns on platelet adhesion and activation on titanium oxide surfaces.
This study systematically investigated the effects of microtopographic patterns of titanium oxide on platelet adhesion and activation in order to reveal the mechanisms of interactions between platelet and surface topography. Periodic arrays of groove and pillar patterns with dimensions ranging from submicron to several micrometers were fabricated by photolithography and deep reactive-ion etching on silicon substrates, followed by the sputter deposition of titanium oxide (TiO(2)). Platelet adhesion and activation on TiO(2) patterned surfaces were evaluated by lactate dehydrogenase (LDH) and GMP-140 assays, respectively. The morphology of adherent platelets was examined by scanning electron microscope (SEM). The results showed that the microtopographic patterns were able to effectively manipulate the platelet response by varying geometry and size of patterns. A groove pattern resulted in much higher levels of platelet adhesion and activation than a pillar pattern. The study revealed that a difference in pattern size led to two distinctive modes of platelet adhesion: the "bridging" mode in which platelets can bridge over spacing between adjacent patterns when spacing size is smaller than 1.5 μm; and the "full-contact" mode in which platelets cannot bridge but fully contact the entire surface when spacing size is larger than 3 μm. Our analysis indicates good correlations between platelet behavior and hydrophobicity/wetting anisotropy in "bridging" mode, and effective surface contact area in "full-contact" mode.